A new study begins to hone in on the function of a class of small RNAs-pachytene piRNAs-that operate during male meiosis [1] . The findings suggest that this mysterious class of piRNAs silences transposons and also has independent roles in gene regulation during spermatogenesis.
piRNAs function in concert with Piwi proteins and are known to operate during development of the germline in the embryo. In the mammalian germline, it has become clear that piRNA-containing complexes target and de-activate RNAs of similar sequence-in particular, transposon RNAs.
Pachytene piRNAs are a separate class of piRNAs that are active only during male meiosis, beginning at the pachytene stage. These piRNAs are highly abundant, have high sequence diversity, and are encoded by their own distinct clusters on the genome. The function of these pachytene piRNAs has been unclear-for instance, some studies suggest that the piRNAs may bind and regulate the Piwi protein MIWI, which may engage in DNA repair or other activities.
In the new study, Wee Siong Sho Goh et al. overcame a longstanding challenge-identifying targets of the pachytene piRNAs. Such piRNAs do not perfectly match their targets, precluding identification based only on sequence. The researchers' approach involved uncovering ''rules'' for how pachytene piRNAs operate, by genetically engineering mice with exogenous piRNAs and assessing resulting gene expression, piRNA repertoire, RNA cleavage sites, and other activities. By applying these ''rules,'' the researchers emerged with putative piRNA targets in mice. (The exogenous RNAs were a cluster of human piRNAs, some of which bound and deactivated targets not normally silenced in the mice.) The data suggest that pachytene piRNAs silence transposons, a finding consistent with other emerging studies. piRNAs were also shown to silence non-transposon targets. In particular, some piRNAs seem to target genes that affect meiosis, silencing them so that meiosis can proceed, and the study also showed that the machinery to accomplish this task is active. The approach should yield more data in the future, such as a more complete and robust repertoire of human and mouse piRNA targets.
